The vertebral skeleton is a defining feature of vertebrate animals. However, the mode of 10 vertebral segmentation varies considerably between major lineages. In tetrapods, adjacent 11 somite halves recombine to form a single vertebra through the process of "resegmentation".
Introduction

26
Axial segmentation is key to the body plan organization of many metazoan groups and has 27 arisen repeatedly throughout animal evolution (Davis and Patel, 1999) . Within vertebrates, the 28 axial skeleton is segmented into repeating vertebral units that provide structural support and 29 protection for soft tissues. Vertebral segmentation is preceded in the embryo by the compartments (Morin-Kensicki et al., 2002) . This divergence in the relationship between 48 somites and vertebrae raises the question of whether resegmentation is restricted to tetrapods, 49 or whether it is an ancestral feature of the jawed vertebrate (gnathostome) backbone that has 50 been reduced/lost in teleosts. To answer this question, data are needed from an outgroup to the 51 bony fishes, the cartilaginous fishes. 
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with the trunk to tail transition denoted with an asterisk. c) µCT scan reconstruction of skate 56 trunk and d) tail vertebrae, with vertebral elements corresponding to a single body segment 57 color-coded blue or yellow, neural tissue colored green, and blood vessels colored red. Note 58 5 expressed in skate somites at S22, with expression of the former localizing to the rostral somite, 94 and expression of the latter localizing to the caudal somite. To further test polarity of these 95 expression patterns within the somite, we characterized transcript distribution on paraffin 96 sections of somites using multiplexed fluorescent mRNA in situ hybridization, and we found that 
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Skate tail somites give rise to twice as many vertebrae as trunk somites, and still undergo 133 resegmentation 134 Elasmobranch fishes show a diplospondylous condition in their caudal vertebrae, in which two 135 vertebrae are present for each set of spinal nerve roots, and it is speculated that this condition is 136 a consequence of tail vertebrae giving rise to twice as many vertebral units when compared with 137 trunk vertebrae. If somites give rise to double the number of vertebrae in the tail as in the trunk, 7 we would expect approximately equal numbers of trunk somites and vertebrae, while the 139 number of tail vertebrae should far exceed the number of tail somites. We counted trunk and tail 140 somites in S25 skate embryos (at which point somitogenesis has ceased, but somites are still 141 clearly discernable), and compared this with numbers of trunk and tail vertebrae in skate 142 hatchlings. We found that S25 skate embryos possess a mean of 48 trunk somites and 88 tail 143 somites (with the cloaca marking the transition from trunk to tail; n=17 embryos counted;
144 Supplementary Table 1 ), while hatchling skates possess a mean of 48 trunk vertebrae 145 (including the series of fused vertebrae that make up the synarcual, which was determined by 146 counting sets of spinal nerve foramina) and 104 tail vertebrae (n=8 hatchlings counted;
147 Supplementary Table 2 ). These counts are consistent with the hypothesis that tail somites give 148 rise to more (though not consistently double the number of) vertebral units compared with trunk 149 somites. It should be noted, however, that there is difficulty in accurately counting terminal 150 vertebrae in skates: the tail tapers to a fine point, with terminal vertebrae becoming extremely 151 small and difficult to differentiate in skeletal preparations, and it is also likely that additional non-152 mineralized vertebral elements are present in the tip of the tail that we were not able to 153 distinguish by this method. We therefore speculate that a pattern of duplication of somite 154 derivatives observed in the anterior tail may not persist along the full length of the tail, but rather 155 breaks down near the tip.
157
To test whether a single somite gives rise to more than two vertebral halves in the presumptive 
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Historically, resegmentation was hypothesized to have originated through a functional need for 243 the staggered positioning of myotomes and vertebrae in aquatic vertebrates. The articulation of 244 muscle fibers from one myotome across a vertebral joint to two individual vertebral centra was 245 thought to facilitate lateral bending and therefore axial locomotion (Lauder, 1980) . However, the 246 relative positioning of arches to centra, and of centra within myomeres, can vary substantially 247 between different actinopterygian species, and within species, along the anteroposterior axis 248 (Schaeffer, 1967) . Myosepta in jawed vertebrates also are morphologically highly complex, with 249 a W-shape and six tendons that attach laterally to the skin and medially to the vertebrae and 
